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INTRODUCTION 
A very large number of compounds have been prepared 
to date incorporating the 3:4-substituted benzopyran-1-nucleus, 
a recurring structural feature of many natural products. The 
heart wood constituents brazelin, haematoxylin; fungal 
metabolites citromycetin and aflatoxin; coumestrol and its 
derivatives — some of which are phytoallexin — are important 
examples. Synthetic activity in this area was initially 
directed towards devising suitable methods for preparation of 
these natural products but the work later on became generalised 
and was concerned mostly with the synthesis of new heterocyclic 
systems. The discovery of anticoagulant and antibacterial 
properties in some of these compounds provided an added 
incentive to this activity. The literature on 3:4-substituted 
benzopyrones has been covered in a recent exhaustive review in 
'synthesis' and such of it as is relevant in the present context 
is summarised here. 
THEORETICAL 
The 3:4-substituted benzopyrans can be classified 
into three main classes: 
Class 1: 
^ 0 X) 
^ ^ 
0^/0 
'0\^0 
r;^^^" 
^ ^ ^ 
Class 2: 
0^ / O 0^ /O 
0 
/ ^ : ^ ^ 0 ^ 0 
0.. ^0 
0 
CH, 
0 ^ / 0 
Class 3: 
5 
• O v ^ O 
0 
CH, CH3 Ph 
.^^^V^^o 
CH, 
0 \ / 0 
0\/P 
OH OH 
For the synthesis of coumarins with 3:4-fused 
5-membered r i n g s , Pechmann condensation is usua l ly employed 
and is i l l u s t r a t e d below: 
^^^^/-^ 
0 
'0S»5 
R 
R 
Catalyst 
> 
R= H R= 0= 
Catalyst POCI3 or Cone. H2S0^ HCl/EtOH 
7 
l-Hydrindone-2-carboxylic acid was successful ly 
condensed with resorcinol . 
HO, OH 
H O ^ ^ ^ 
^ ^ ^ : : ^ 
- f - HCl 
^ 
Open chain compounds such as p-oxoadipate have also 
been condensed with phenols and the product (I) cyclised as 
shown: 
MeO 1. OH MeO 
2. H3PO^,120^ 
OC2H5 
(Me 
OH 
(I) 
A similar approach is adopted for the 3:4-fused 
2 3 
6-membered rings but Diels-Alder cyclisatiom * offers a 
convenient alternative. 
8 
+ 
Xylene 
260° ^ 
0^/0 
V Xylene 
r*:^V^^° 
9 
Several methods have been employed for the synthesis 
of dibenzo-a-pyrones including Baeyer-Villiger ring enlargement 
of fluorenone , condensation of 3-acetyl coumarin with acetone 
and primary amine and oxidative cyclisation of diphenyl 
carboxylic acid: 
H2/CH,jC02H 
• > 
X 
O-v^O R.-NHy(CH^)^CO X 
O ^ ^ O 
NHR 
r^^^ 
Oxidative 
Cyclisation -> 
0^ ^ 0 
19 
The p-quinone carboxylate phenol condensation 
reaction deserves a separate mention because of its similarity 
to the Wanzlick synthesis of coumestans: 
• OH 
^ ^ ^ ^ ^ 
+ 
CO2CH3 
. 0 ^ ^ ^ 
CH2CI2/CF3CO2H 
r.t. 4h 
The starting material for compounds of type 2 is 
invariably 4-hydroxy coumarin which is a very reactive 
nucleophile. 4-Hydroxy coumarin is almost as acidic as acetic 
acid — it is, infact, a vinylogous acid for it can be converted 
to 4-ethoxycoumarin by reaction with anhydrous ethanol/HCl gas. 
It forms an acetate with acetic anhydride-sodium acetate but the 
acetate is extremely labile in aqueous medium because it is a 
vinylogous anhydride. The pyridine/acetic anhydride reaction 
11 
does not proceed normally and gives (II). The acetate is best 
prepared by reaction with acetic anhydride alone at 200 C — 
reaction at higher temperature converts this to the 3-acetyl 
derivative. The 3:4-fused 5-membered ring derivatives most 
easily prepared e.g. (Ill) result from Claisen rearrangement of 
4-allyloxycoumarin . It can be dehydrogenated to (IV) with 
Pd/C. The furocoumarin (V) is not easily obtained; in fact, 
there seems to be no direct method for its preparation and 
approaches similar to those used for benzofuran synthesis have 
g 
been employed . 
,-^^^>^0^0 Ac 
H 
0>./O 
(III) 2 
0^ ^0 
0^ ^0 
(V) 
12 
0>. / O 
+ ^ 
Br 
•OC2H5 
X= H or 6-H2C 
> 
r c ^ ^ ^ ' N ^ ^ - ^ ^ 0 
1. Acetone, 25h X= H or S-H^C, R= CCX)Et 
2 . NaOH/EtOH X= H or 8-H3C, R= COOH 
3 . Cu/quinol ine , X= H or 8-H3C, R= H 
CH„0H/HC1 Ov. / O 
NBS Ov^^.O 
^ 
(V) 
13 
The Pechmann react ion of 4-hydroxycoumarin gives the 
coumarino pyran (VI) which is converted to 3:4-furocoumarin in 
manner analogous to benzofuran synthes is : 
-f 
HO 
C^O^ H 
CO2H 
H2S0^ 
^ 
(VI) 
R= H 
R= Br 
R= Br 
10^ Na2C03 
^ 
Cu/quinoline 
V 
CO2H (V) 
Id 
Compounds having 3:4-fused 6-membered rings can be 
prepared more readily than those with 5-membered rings at this 
position and a number of methods are available. Specially 
interesting is the preparation of the chromonocoumarin (VII) by 
acetic anhydride-boron trifluoride reaction of 4-hydroxy-
coumarin: 
^-^^ ^. n/RP r^^^^^^N^ Ac^ Q/BFg 
-> 
(VII) 
Reaction with ethyl acetoacetate gives exclusively 
10 the isomeric (VIII) 
0 
O v ^ O 
-f- CH, 
°^^^2^5 
15 
AICI3/C6H5NO2 
130'>C, 4h 
or 
80^ H2SO4, r.t. 48h 
or 
POClo 
> 
, , ^ ^ - ^ ^ ^ 
(VIII) 
MeO 
MeO 
0 
'"3 
^^:^K^ 
0C2H5 
ACOH/P2O5 
- > 
V, 20 mins, 
16 
The 3-acetyl 4-hydroxycouniarin also gives the 
11 
chromonocoumarin (VII) 
0 ^ 
1. Na/C2Hp,0Ac 
2. C^H^OH/HCl 
> 
(VII) 
The starting material for synthesis of compounds of 
type 3 is mainly 3-hydroxycoumarin. 
+ 
Ph 
OHC 
1. CH3COCH3/K2CO3 
2. Phme^ 
> 
17 
-\-
,0H 
)H 
1. KI03/NaOAc 
2 . CH3COCH3/H2O 
^ 
O v . / 0 
+ 
pyridine/piper idine 
5h, Reflux 
> 
18 
Isocoumestan"^^ has also been prepared by Pechmann 
reaction: 
HO ,0H 
+ 
^ ^ ^ 
r^^^^^° 
COOC^Hg 
0 
85^ H^SO^ (^^^^^^^ ^ ^ 
3-allyloxycoumarin has been used to prepare the 
13 
compounds (IX) and (X) 
1 . 210-220O, 2h 
2 . (CH3C0)20/Br2 
3 . KOH/EtOH 
0 ^ 
19 
0 ^ 
Dioxybenzoin on condensation with ethyl orthoformate 
15 
or ethyl chloroformate followed by cyclisation gives the 
compound (XI): 
14 
mioz^^)^ 0. .COOCgH^ 
OH 0 ^ ^ v ^ 
CH^CO^H/HBr r ^ ^ N ^ ^<^ 
29 
Subsequent to publication of the review in 'synthesis' 
a detailed investigation of the reactions of 3-acetyl-4-hydroxy-
coumarin has been published. This work is the most recent in 
the category of the reaction of dehydroacetic acid, 4-hydroxy-
coumarin and chromone derivatives with amines and it would be 
appropriate, therefore, to start from the earlier studies. 
The reaction of dehydroacetic acid with aqueous 
16 
ammonia was investigated by Egyptian workers' There are 
3-sites in the molecule where NH^ or OH from NH.OH can attack as 
indicated in (XII): 
route a HO 0 
r - ^ 
route b 
CH, 
(XII) 
route c 
The most reactive electrophile is the acetyl carbon 
and the first product is therefore the imine (XIII): 
21 
OH CH, 
Ring opening and recyclisation then lead to the 
formation of lutidone (XIV) and lutidone carboxylic acid (XV): 
OH CH, 
OH 
OH 
-> 
H^ C 
OH 
+ 
CO2H 
H^ C H '"3 
(XIV) (XV) 
II 
The reaction with phenyl hydrazine similarly gives 
(XVI): 
CH, 
(XVI) 
Later these authors studied the behaviour of 
4-hydroxycoumarin and related systems in presence of amines 
and obtained only ring-opened products but interestingly also 
partly (XVII) formed through attack by route a. 
PhNH, 
-^ 
!HPh 
PhNH. 
-> NHP .f 
23 
The reactions of 3-formylchromone with hydrazine 
belong to this category. 
r^^^^^V^^N 
NH2NH2 
HO 
- > 
It should be remembered in this context that chromone-
3-carboxylate isomerises under basic condition to 3-formyl-4-
hydroxycoumarin. 
^ ; > N ^ 0 CHO 
24 
<^^^^-<^ 
CHO 
OH 
In presence of ammonia, Checchi obtained the imino 
derivative (XVIII): 
, 5 ^ ^ ^ 
The reaction of 3-acetyl~4-hydroxycoumarin with 
17 phenylhydrazine gives two products which are formed either 
through route A or route B as under: 
< ^ ^ ^ - ^ ^ 
0 
OH 0 
\ / 
.0' \ 
B 
25 
In both cases initial attack as with ammonia and 
dehydroacetic acid is at the acetyl carbonyl: 
% HCl, EtOH 
^ 
(^11 NNHPh 
(XIX) 
If the hydrazone (XIX) is treated with more phenyl-
hydrazine in acetic acid position 4 is attacked and the reaction 
takes an interesting turn to gives (XX) as shown: 
r^^^^^'^V^N^ 0 PhNHNHo 
:H3 ACOH 
NNHPh 
-> NHPh 
NHPh 
x^^>V^Ov^ 
-> 
NHPh 
^ 
O v ^ O 
N-N 
\ 
(XX) Ph 
26 
On simply treating (XIX) with acetic acid the ring 
opens and gives the pyrazone (XXI) obtained earlier from 
3-formylchromone: 
r^^^^^V"°\^°/ NHPh 
OH CH, 
-> 
H H / Ph 
0 
// 
CH, 
POCl, 
^ 
(XXI) 
27 
DISCUSSION 
The present work was directed towards the synthesis 
of XXII and its possible conversion to the indole (XXIII) by 
Fischer's method. 
(XXII) (XXIII) 
< ^ 
XXII is similar structurally to coumaranone which was 
prepared in this laboratory through bromination of o-hydroxy 
acetophenone and base catalysed cyclisation: 
CuBr 
2-> NaOAc 
^ 
28 
The yields in this method are comparable to those 
reported * for the acid catalysed decomposition of the 
diazoketone (XXIV) which in our hands did not proceed as 
smoothly as mentioned in the literature and gave a mixture from 
which the coumaranone could be isolated in poor yields. 
HCl 
^ 
Exposure of G-acetyl-'^-hydroxycoumarin to cupric 
bromide, however, did not give the required u)-bromo derivative. 
Bromination with NBS in chloroform resulted in formation of 
inseparable mixtures and recovery of starting material. Addition 
20 
of peroxide did not lead to any improvement. E.M, Kosower et al. 
have reported a method for chlorination of ketones and phenols. 
This employs cupric chloride in DMF in the presence of lithium 
chloride. The application of this procedure also proved 
29 
unfruitful and after several hours reflux, most of the starting 
material was recovered unchanged. lodination was attempted in 
the end, since with 4-hydroxycoumarin as substrate iodination 
occurs both at position 3 and 7 to give products which are not 
easily characterised. Since the 3-position now carries an 
acetyl group it was expected that if a3-iodo compound was formed 
at all it would be accompanied by 7-iodinated product. Exposure 
of 3-acetyl-4-hydroxycoumarin to iodine in alcohol in the 
presence of sodium acetate as base did not give encouraging 
result. Replacement of sodium acetate by pyridine led to 
formation of two compounds but yields were initially not good 
and were found to be variable. Ultimately when the exact 
conditions were worked out, two products were obtained consis-
tently in approximately equal amounts. One of these was soluble 
in chloroform, the other insoluble and separation could be 
readily effected taking advantage of this difference in 
solubility. The chloroform soluble product had m.p.245 C and 
its IR spectrum showed the carbonyl bands at 1740 cm" and 
1680 cm" . The latter is at a lower value than expected but the 
deviation is not large since in coumaranone the broad carbonyl 
band is centred at 1710 cm" . The identification in any case 
was made certain by M"*" 202 and a methylene singlet at d 5.1. 
It is to be noted that the methylene singlet in coumaranone is 
at higher field d 4.6. 
30 
The chloroform insoluble product exhibited unusual 
properties, the most striking being its solubility in hot water. 
It dissolved somewhat more readily in dilute hydrochloric acid 
though not sufficiently as to indicate the presence of basic 
nitrogen. The mass spectrum M is again at 202 but in contrast 
to the mass spectrum of coumaranone the base peak is at 78 which 
suggests the presence of pyridine in the molecule. This was 
substantiated by establishing the presence of nitrogen through 
qualitative analysis and a strong reaction with Dragendroff 
reagent. It is apparent that M is actually at 281 and the peak 
202 occurs through loss of pyridine. Since the compound is not 
immediately soluble in hydrochloric acid, the pyridine nitrogen 
can not be basic and the only possible structure for the 
compound is that of the ylide (XXV) which explains its solubility 
in water. It is apparent that the reaction proceeds through 
initial formation of the w-iodo compound (XXVI) which undergoes 
partly cyclisation to the coumaranone with pyridine functioning 
as base and partly gives ylide with pyridine functioning as 
nucleophile. 
31 
(XXVI) 
Since iodine dissolves in pyridine with the formation 
of N-iodo compound (XXVII), the individual steps of the reaction 
may be as shown in scheme I. 
Both the ylide and the coumaranone are extremely 
stable. The ylide is lower melting (m.p.212 C) and resistant 
to both basic and acid hydrolysis since the coumarin carbonyl is 
deactivated by resonance. The ketone carbonyl also does not 
give the normal carbonyl reactions and does not form a hydrazone 
with phenylhydrazine. The coumaranone carbonyl on the other 
hand is extremely reactive and hydrazone formation occurs readily 
to give XXVIII. Hydrazone (XXVIII) is identified by its deep 
orange colour, M"^  at 292 and the typical C=N band in the IR 
spectrum at 1550 cm . The methylene singlet appears at d 5,45 
and NH hydrogen at d 9.1. Attempts to convert the hydrazone 
(XXVIII) to the desired indole (XXIII) through application of 
32 
(i) 
(ii) 
^ 
W N ^ 
+ 1. 
''C^  
0 ^ 
(iii) Pyridine as base: 
Ov./,0 0^/0 
^ 
(iv) Pyridine as nucleophile: 
(XXV) 
Scheme I 
33 
the Fischer indole synthesis did not meet with success and the 
reaction surprisingly gave XXIX, which, as noted in the 
theoretical section, resulted in the treatment of 3-acetyl-4-
hydroxycoumarin with phenylhydrazine. 
0V./.0 
NHPh 
(XXVIII) (XXIX) 
This would suggest that there is partly allylic cleavage of the 
hydrazone to give XXX which then reacts as shown to give XXIX: 
(XXIX) 
34 
This happens with phosphoric acid as catalyst, but with benzene 
and anhydrous HCl, a bright red product was obtained which 
differs from the hydrazone in having M 14 mass units higher. 
The IR spectrum is characterised by carbonyl bands at 1700 cm" 
and 1805 cm . The latter is compatible only with a S-membered 
lactone and makes certain of the structure XXXI for the 
compound. Further evidence of conversion to XXXI is the 
O^^O PhNHNH, 
^ 
NNHPh 
r^^^V^° 
H H 
^ M_N_ph 
^ 
r^^^^N^N^° 
^ 
r^^^^N-^'V .-0 ^  /.O 
^^::^^X\^:x\^NNHPh 
(XXXI) 
35 
absence of the methylene singlet in the NMR spectrum. Formation 
of XXXI occurs obviously through oxygen attack and this 
precludes Fischer cyclisation to the indole (XXIII), Replacement 
of HCl by p-toluene sulphonic acid gave the same product but in 
better yield. The reaction was therefore conducted under 
nitrogen atmosphere when a bright yellow product having m.p.242 C 
was obtained the structure of which is under study. 
36 
EXPERIMENTAL 
General experimental procedure 
Melting points were determined using a Koflar block 
and are uncorrected. UV spectra were recorded in methanol on 
a Unicam PU8800 spectrophotometer and IR spectra in KBr/Nujol 
on a PYE-Unicam SP3-100 spectrophotometer. H NMR were 
determined variously on Varian A60D (60 MHz), Varian X-100, 
Jeol FX~100 (ICX) MHz) instruments using TMS as internal standard 
in CDCI3 and DMSO-d^. 
Column chromatography was carried over BDH silica gel 
(60-120 mesh) and TLC over silica gel G^^^ (E. Merck). Iodine 
or alcoholic ferric chloride were used for visualisation of TLC 
plate. 
37 
1. Preparation of 3--acetyl~4-hydroxycoumarin 
To an ice-cold solution of 4-hydroxycoumarin (7,5 g) 
in anhydrous pyridine (60 ml) containing piperidine (0.3 ml), 
there was added acetyl chloride (5,25 ml). The mixture was 
kept at 37°C for 48 hours. The resulting solution was poured 
into ice and dilute hydrochloric acid to yield 3-acetyl-4-
hydroxycoumarin which on recrystallisation from ethanol-water 
gave light yellow crystals (5,8 g), m.p.l32-134°C (lit, 
m.p.l34-136°C). 
2. Reaction of 3-acetyl--4-hydroxycoumarin with iodine-pyridine 
in alcohol 
3-Acetyl-4-hydroxycoumarin (1.0 g) was dissolved in 
absolute alcohol (22 ml) containing dry pyridine (3 ml). The 
solution was magnetically stirred at 50-70 C while adding 
alcoholic solution of iodine (1,0 g iodine dissolved in 10 ml 
absolute alcohol) to it. The mixture was kept at room tempera-
ture overnight. The solid which separated out was found to be 
a mixture of two compounds—one of them being soluble in 
chloroform. The two compounds were separated taking advantage 
of this fact. The chloroform soluble product on recrystallisa-
tion from chloroform-petroleum ether gave 2,3-dihydro-3,4-oxo-
4H-furo (3,2-c) benzopyran (XXII) as red crystals (0.424 g), 
m,p.245°C. 
38 
Spectral data of XXII 
UV ^^l^^ : 250, 280, 294 and 320 nm. 
IR(KBr) V : 1740 and 1680 cm""^ . 
NMR(DMSO-dg) : d 5.1 (2H, s, -O-CH^-C-), 7.3-8.1 
(4H, m, Ar). 
Mass(rel. int.) : m/z 202 (M"^ * 55.38), 147 (13.07), 144 
(23.84), 118 (16.92), 116 (14.61) and 
105 (16.92). 
The chloroform insoluble product was recrystallised 
from methanol to yield the ylide (XXV) as pale yellow crystals 
(0.258 g), m.p.212-214 C. Th^ mother liquor on concentration 
under vacuum yielded further XXII (0.038 g) and XXV (0.042 g) 
along with some N-iodo compound (XXVII) (0.246 g). 
Spectral data of XXV 
UV X^®^" : 240 and 305 nm. 
max 
IR(KBr) y„^^ : 1720 and 1625 cm"""^ . 
max 
NMR(DMSO-d^) : d 5.62 (2H, s, -C-CH2-N ), 6.8-8.42 
(9H, m, Ar). 
39 
M a s s ( r e l . i n t . ) : m/z 202 ( 7 4 . 2 3 ) , 172 ( 1 0 . 8 2 ) , 162 ( 6 . 4 3 ) , 
79 (100) . 
3. Acetylation of 2,3--dihydro~3,,4-oxo-4H~furo(3,2-c)benzopyran 
(XXII) 
XXII (0,1 g) was kept overnight with pyridine (2 ml) 
and acetic anhydride (2 ml) at room temperature. Usual work up 
and crystallisation from chloroform~petroleum ether gave the 
acetyl derivative of 2,3-dihydro-3,4-oxo-4H-furo(3,2-c)benzopyran 
as light yellow crystals (0,098 g), m.p.135 C. 
Spectral data of the acetyl derivative of XXII 
IR(Nujol) -))„ : 1740 and 1630 cm"-"-. 
•^  . max 
NMR(CDCl2) : d 2.40 (3H, s, -COCH^), 7.3-8.0 (5H, ra, Ar 
and -0-CH=C-). 
4. Preparation of the hydrazone (XXVIII) of 2,3-dihydro-3,4~ 
oxo--4H-furo(3,2~G)benzopyran 
XXII (0.5 g) was dissolved in ethanol (25 ml). To the 
solution phenyl hydrazine (1.66 ml) was added followed by glacial 
acetic acid (0,8 ml). The mixture was refluxed for 2 minutes. 
40 
Kept overnight in the refrigerator, deep orange crystals 
appeared. These were filtered, washed with a small amount of 
cold ethanol and dried. Yield (0.555 g), m.p.142-144°C. 
Spectral data of the hydrazone (XXVIII) 
uv A'^eO" 
max 
Mass 
280 and 390 nm. 
IR(Nujol) V : 1710, 1640, 1610 and 1550 cm""'-. 
NMR(DMSO-d^) : d 5.45 (2H, s, -0-CH2-C=), 6.8-8.0 
(9H, m, Ar) and 9.1 (IH, s, -NH-) 
H-. : m/z 292 (M^*). 
5. Reaction of the hydrazone (XXVIII) 
(i) With PPA 
A mixture of the hydrazone (0.18 g) and PPA (1.8 g) 
was heated on a water-bath, stirred and maintained at 100 C for 
10 minutes. There was added cold water (10 ml) and stirred 
well. The precipitate which appeared was filtered off and 
washed well with water. The crude solid was refluxed with 
alcohol (10 ml) and a little decolourising charcoal and them 
filtered. The residue was washed with hot alcohol. The filtrate 
41 
was concentrated when light brown crystals appeared (0.025 g) 
characterised as 4-oxo-l-phenyl-lH-(l)ben2opyrano(4',3-c)pyrazole 
(XXIX) m.p.216-220°C (lit.^ "^  m.p.220°C). 
(ii) With anhydrous HCl 
To a mixture of the hydrazone (XXVIII) (0.25 g) and 
dry dioxane (25 ml) was passed anhydrous hydrogen chloride till 
the solution got saturated with the gas. The mixture was 
allowed to stand at room temperature for half an hour and then 
filtered. The filtrate was poured into cold water, extracted 
with ether, washed with water, dried over anhydrous sodium 
sulphate and evaporated to dryness. The residue was subjected 
to chromatographic fractionation over silica gel. Elution with 
benzene and recrystallisation from chloroform-petroleum ether 
yielded deep red crystals (0.04 g) identified as the hydrazone 
of 2,3-dihydro-2,3,4-oxo-4H-furo(3,2-c)benzopyran (XXXI ) 
m.p.265°C. 
Spectral data of XXXII 
IR(KBr) V„ : 1680 and 1620 cm"-"-, 
max 
NMR(CDCl3) : d 7.25-7.83 (9H, m, Ar) and 12.83 
(IH, s, -NH-). 
42 
Mass(rel. int.) : m/z 306 (M*^ *, 53), 290 (100), 121 (24.39) 
and 93 (39.1). 
(iii) With p-toluene sulphonic acid 
A mixture of the hydrazone (XXVIII) (0,25 g), dry 
benzene (25 ml) and a few crystals of PTS was heated on a 
water-bath while bubbling air through it for 10 minutes. The 
mixture was evaporated to dryness and then subjected to column 
chromatography over silica gel. Elution with benzene and 
recrystallisation from chloroform-petroleum ether afforded the 
hydrazone of 2,3-dihydro-2,3,4-oxo-4H-furo(3,2-c)benzopyran 
(XXXI ) in good yield (0.125 g) as deep red crystals m.p.265°C. 
(iv) With p-toluene sulphonic acid under nitrogen atmosphere 
The hydrazone (XXVIII) (0,25 g) was dissolved in 
benzene (50 ml) and there was added a few crystals of PTS. The 
mixture was magnetically stirred at 50-70°C for half an hour 
and it was allowed to stand at room temperature overnight. The 
solid which separated out was filtered and recryst^allised from 
chloroform-methanol to yield (0.07 g) of a compound as bright 
yellow crystals having m.p.242°C. 
43 
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